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(54) Title: PROBE FOR DETECTING AND QUANTIFYING LIPID SECOND MESSENGER AND METHOD OF DETECTING 
AND QUANTIFYING LIPID SECOND MESSENGER USING THE SAME 




(s| (57) Abstract: It is intended to provide a probe for detecting and quantifying a lipid second messenger characterized by having a 
O polypeptide specifically binding to the lipid second messenger, two chromophores being bonded to both terminals of the polypeptide 
If) via rigid linker sequences and having fluorescent wavelengths differing from each other, and a membrane localized sequence bonded 
^ to one of the chromophores via a rigid linker sequence. Use of this probe makes it possible to quantitatively detect a lipid second 
^ messenger, i.e., clarifying the production site and the production time thereof in living cells. 

O^LTaiS**tfcBJB«ftEW**-r* = fc*««i:"r*»«-b*> *-fe>5?*-fcU ■ 5E«ffl:?a-:?£il 



WO 2004/095024 Al IliiniDllIIIllllDIIIIIIlllIlll 



SZ, TZ, UG, ZM, ZWX — V7 (AM, AZ, BY, KG, 2 Si^zi— KXtf fftCBBSSlCOlvT £SjS§fr£*l& 

KZ,MD,RU,TJ,TM), 3 — Oy/i (AT, BE, BG, CH, CY, &i>Cr:tf -tf y h (D^SClJitt £ *lT Tzi— KtBSB 

CZ,DE,DK,EE,ES,FI,FR,GB,GR,HU,IE,rr,LU,MC, (DU^ *f >X7 — h J S#Io 
NL, PL, PT, RO, SE, SI, SK, TRX OAPI (BF, B J, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 



WO 2004/095024 



PCT/JP2004/003433 



m m m 

15 WStfcfl? 

> p * y ^ *r — © — o ^ § ^ x ^ 7 >^ ;v 
/ -> h-;u-4. 5-- u >m (pip 3 ) nmmiz&&v, mmi* 

AkU PDKK £ £tf Btk b , 7^ F 

5tlT^5 (Cantley, L. C. (2002) Science, 296, 
1655-1657. ; Czech, M. P. (2000) Cell, 100, 603-606. ; 
Vanhaesebroeck, B. and Alessi, D. R. (2000) Biochem. I. , 
346, 561-576. )o PIP, jefc-fe* > F * v -fe > 5? * — M 
25 US Bl 43 V> T , &7>yT : ?i?)V'i;z/h-)V-3*-j---V: 
(PI3IO fcJ;D)i»*ntS4Sn5tt^fl6*t!aioT* 
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X> (Wymann, M. P. and Pirola, L. (1998) Biochim. Biophys. 
Acta, 1436, 127-150. ), PI3K < <D MB \Z <k D m&fc 2 ft £ 
^tt>»5ntV^. L^U, iSffl IS SI© £ 
Cfc^tUT pip, £ S ft * © W 5 # fc: o T V* V* . 
5 ^©^ffellBO-otbT, PIP, ©^SMftfe 

^5fe> pip 3 <Dg:{k\$, c 32 p] ^-;v h u >m&m ^iummvmm 

b& ttftfe£& 5 £ V> 3 K & o . Si£fc:ft 
oT, (GFP) £ , Btk (Vamai, P.. 

Rother, K. I. and Balla, T. (1999) /. Biol. Chem. , 274, 
10983-10989.). GRP1 ( Yenkateswarlu, K. , Gunn-Moore, F. , 
15 Tavare, J. M. and Cullen, P. J. (1998) Biochem. J., 335, 
139-146.), ARN0 (Venkateswarlu, K. , Oatey, P. B. , Tavare, 
J. m. and Cullen, P. J. (1998) Curr. Biol., 8. 463-466. ) „ 

Akt (Wat ton, J and Downward, J. (1999) Curr. Biol., 
433-436.) &3fe© PIP 3 P * > fc <DM&* >K 9 St**. $H 

20 aajufc^vt* pip,#a©fc»©is*iii:bTfpffl , r*c:t*«* 

^ >/^R©16ffc** PIP, ©*St*S8Sfc-r* t^ftTViS. b 
frb&a*£>, C©«fc5&;£*£^te* aHftO^tt^flS^IBftit© 
57 U >^^2f<Dj^#5&^tt^t" < , PIP 3 i-^H^^M^l-^ 
25 « b^-T V> 5 |89J5^% o ^bt, d © «fc "5 ^m^a^ 
^>;^lfH MBS F*3 ^ £©jgMclSli£-* >;^I^ifit5 
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© j&> £ -r S E £ # ffl is*e * * £ ^ 3 H B * o . 

*c mm b ©si£ £ £ § ^ju? £ % *§&t- # <> 

10 

5g$©is^ 

£ ©ffim©f§?Bfciu f|2K:te, jigM-fe* > F ;* y -fe >5>* — 
20 i^iWil^^t^^'J^^f H^Jilf > F ;* yfe>^^ 

— IS'&^iW^Ktf* GRP1 (DZfVZT* h U >*Bl^ F^-T 
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ffi • J£ajn:/n — r/£JMi:#> F;* y iz > ¥ - § £ it: 



4 



WO 2004/095024 



PCT/JP2004/003433 



zL<Dmm<Dmwfe* $e>i-, ii lfcra. m is -r n nw 

10 F* y-fe>3?*— IftlH • tlffi^n-^^5llt 

§Cii:j;ot#5n§*kF ft % $ & ©^ * 

^IT, £ ©fcBM©fi9I«> II MfE^fc: Ff&$J£ 

15 &tt*©^lRft*&te*ft3SEttJ|l*&»Ab* Mttfettf 

©^»ft«©«fiSK:*w-ajeR-fe*>F^y-fe>5?^-&3ta 

S@©fgf}£fcf&ijil 

— *J © «i j$ & #1 ^ b m bs ii ^ ® t? * a o 

ir*> F;* yfe>5>*--'fcffi • JE*/i:/n-:7©8lJi!&£*b& 
mB&^SliaTfeSo (a : Fl lip-pa, b : Fl 1 ip-pmR284C, c : 
25 Fllip-deK d : Fl lip-em) 

BT3», z<Dmw<Dmnm\z&^x. cho mm^m^it-^nrc 
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Fllip-pm ©m3fc« i »ll#&*b;fc^JlT&*. (a&£Zfc : m 
b : *¥#!*]) 

H4U, Z.<D3£W<£>mifoW\Z&^T. CHO MMlzm&ifZ ntz. 
Fl lip-em CD*I^l/-f-^SIItit§*tfc?l"efe5. 
5 ( a : #t GFP \Z J: 0 Cy5 b : ^5?#7-*-Tf 

&3 BODIPY— fe^^F C5 Tf^-fe, c : /h)&#:*7 — # — Tr & £ :/ 
1/^7 x A X%£&. d : a ~ c (DMUS 

El 5 fct > 21 <D 3§ <£> H JS 03 \Z & V* X , CHO *B U \Z 33 Iff % 
Fllip-pm (D FRET (25*C, 440 ± 10 nm TafiSii-fc CFP 

10 (480±15 nm) M£ YFP C 535 ± 12. 5 nm) <D5£ftmm<D St) (Dm 

„ ($cB3:-£J&PIP 3 (1m1) 8s in) 
@6», d055§aj<D^Ji^tc^^T, Fllip-pm fi 5t CH0- 
PDGFR Sffli&fc: PDGF (50 ng/mL) &»JDb&»©, CFP/YFP 3§?6J£ 
GDiSgBf ^<fts£^Lfc0-e&£. (^EP/i£8£ : PDGF (50 ng/mL) 
15 SSflO, a:PDGF^JJ0, b : Wortmannin JBiIt PDGF ^JP) 

g|7te, H©5SW©Hlfi«fc^V>T, Fllip-pm S CHO- 
PDGFR mm\z PDGF (50 ng/mL) £ 8s in L 1^ <£> , gs Jn ^ © ^ 
l^^^©m^^^^^^S^bfc^*T2bS, (a : 0 b : 

100 c : 300 d : 500 %P) 

20 @8«, z. <d m m <d mmm \z & x , Finp-pmR284c as si 

CH0-PDGFR «BJS43«ktf Fl lip-del CHO7PDGFR SBflStC PDGF 

(50 ng/mL) £ 8s iP b $S <£> , CFP/YFP »3tJt <D mmmik £^ b 
fc07?&So (2cftl/i£$l : PDGF (50 ng/mL) . a : Fllip- 

pmR284C, b : Fl lip-del) 
25 0 9 li, Z\ (DmWOMMWlZ&^X . Fl lip-em m%L CH0- 
PDGFR Mti&lZ PDGF (50 ng/mL) £ 8s JP b 1^ 8s JP ^ <Z> M SI 
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mm^<D^ytmwm^M (25^) sii/fc?st»s, (a : o 

b : 120 c : 300 d : 600 SO 
0 1 Olt c©^?|(D||I^(:*^T, Fl lip-em 18 51 CHO- 
PDGFR 5ifflJ&43<fctf Fllip-pm fSSJ CHO-PDGFR mm\Z PDGF (50 
5 ng/mL) S *Jn U IK© * CFP/YFP 51 ft Jt ©tel^&te £ ^ U 0 
T&£„ (3cf?)/i£igl : PDGF (50 ng/mL) gstJIK a : Fl lip-em, 
b : Fl 1 ip-pm) 

@1 Z<D5£W<DnM&lfc&^X, DynK44A CHO- 

PDGFR mm* PDGF (50 ng/mL) £ <fc 0 M 9L V ft m <D , fiiK* 

io cfp/yfp mytit<Dmv$&fc*7KhfrM~e&2>o 

m : PDGF (50 ng/mL) a : DynK44A (frMftM 

&), b : DynK44A 58 5E (PDGF PJSfe), c : DynK44A 5§31&b 
(PDGF ftgtt)) 

0 1 2 ' « , IlODSSWO^JfiWfc^ViT, DynK44A 5S 31 CHO- 
15 PDGFR *HJ3££ PDGF (50 ng/mL) lc <=fc DiSttfcHO^ MnWklZ 
CFP/YFP »3tJt©«l^*flS*^L'fcH^**- (^ft/* 
& : PDGF (50 ng/mL) j$ftK a : DynK44A fggi, b : DynK44A 58 
5I&L) 

mi 3lt JlO^0J©^SS^Jfc^V>T, Fl lip-em S m ^ T 

20 ptpib zMmmmzittc cho-pdgfr mm\z pdgf sssmbifcifc© 

rtKfcfctt* CYP/YFP 3B3fe»t*Jfc<OM£fc*wb;fcHT?a*. 
(^EP/2£g£ : PDGF (50 ng/mL) £AK a : PTPIB iaPJ583t, 

b : PTPIB j&mmmteD 

mi 4 Z. ©58 91 <DmMM\z &V>T , Fl lip-em SI^T 
25 PTPIB fc«p38SB2l*fc CHO-PDGFR SHflaiC PDGF £*ijnbfclK© 
iSlt:^lt§ CYP/YFP 5B3fc3a£tt©«lSa£'fc£^b;fcB"C& 
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So (£cEP/i£ig§i : PDGF (50 ng/mL) a : PTP1B i®PJf£3l, 

5 B BgM-fe* > vfe>5>*— 

31 (CFP) 

32 (YFP) 

io 41 ism&u BB#I 

42 EUlSfrU 1B#! 

43 f?Utfc&2&& 

44 mm* U — 13#l 

5 MMSifcBB^J 
15 6 jjiKir* > F * y -fe>^^- 

7a mntX > K^yt>S?t-**#TO»* 
7b BBH-fe* > H * s>«fe>5>*-#£pT©#3lfc 
8 Jg£ 

20 mw&mm? %>tt ©©«& © mm 

^n-^tt, J|&S$tiS£^i-3 3 ^©^&fr fc© 
•C$5. JiCDlBH-fe* > H ^ y -fe^^ir— ttffl • ^* 
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*«fe>5**- (6) £*#Ufc£#, JfiR-fe* > F * y 

-fc J%*g-&«&) (2) ^HIt*>l ? /yt>^t- 

10 (6) fcSg^b, D*3Sfi*ffc (31, 32) 03£#@3m 

©SSfc**, yt¥mm.fc (7a, 7b) fcLTan5tVi3JKIfc«k 
5*>©T&D, £©ft^l8^ft; (7a, 7b) * M Jg*r 5 C £ IC «k 

15 »R-fe#>l**yfe>5**-4*Jltt'&«lfc (2) fci, «*.fc£, 

bTIt ttffi • jgIsn5i*tA>^yt>i?t- (6) ifi 
*X7r^H;'/h-M4,5-HU>i (PIPi) ©*i^fc 
20 tt, GRP1 0^V^Xh'J>«BF^'f> (E*T PH F*-f>) 
( Venkateswarlu, K. , Gunn-Moore, F. , Tavare, J. M. and 
Cullen. P. J. (1998) Biochem. J., 335, 139-146.), ARNO © 
PH F*-f >, Btk © PH F*-f>4?#* W77fi?H ^ ~> b 
-;i/-3. 4-— U >» (PI (3, 4) P 2 ) ©3§-£fc:te, TAPP © PH H^-T 

25 > m ifi , * * 7 t ^ v )v <i j i/ h - )v -4, 5- — u > m 

(PI(4,5)P 2 ) ©«-£•£«, PLC 6 © PH P^-f *^77 
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f^JH ;yh-Jl/-3-'J>t (?I(3)P) (Misra, S. , Miller, 
G. J. and Hurley, J. H. (2001) Cell, 107, 559-562.) © 4§ 
&\ZU. p40phox © PX F^^f EEA1-2X © FYVE F ;* -f 

7 v' Jl/ ^ U t n - ^ ( Zhang, C. , Kazanietz, M. G. , 
5 Blumberg, P. M. and Hurley, J. H. (1995) Cell, 81. 917- 
924.) PKC © CI F ;* -4 £ U < #1^ 2 ft Z> » 

^- (6) i^sttfci^ts^u^^^H-casntf, ^ne>tc 

21 <D ffifil ©38 93 © S§ft # > F ;* y iz > V s -V — ^ ffi ■ 5£*JB 
yn-^ (1) \z&^T* ^fMciit^fiXftil'ta 

ffi>4r©3££ffl (3K 32) 
15 £©£#, (3K 32) 14, lit* > H ^ y t >i^t- 

(6) ti!t*>l^^yt>>?t-#iS^SI5t (2) ©*§<£ 

©tlTH S3t^ix^;V^-^i (J^T, FRET) (Miyawaki, 
A. and Tsien, R. Y. (2000) ifefAorf. Enzymol., 327, 472- 
500. ; Sato, M. , Hida, N. , Ozawa, T. , and Umezawa, Y. 
(2000) Annal. Chem. , 72, 5918-5924. ; Sato, M. , Ozawa, T. . 
25 Inukai. K. , Asano, T. and Umezawa, Y. (2002) Nature 
BiotechnoL, 20, 287-294.) © \Z <fc 9 &M K ^te & Sfcfc-T 
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^m*^*ffl^D-^ (1) fc43V>T«> ^fliC^fS^f 

-sts^-s-SBfi: (2) ©M*^fc-en-?n3ijgf So c: © <£ -5 & 

S3t^fiffli:UTa, »6m#*>/<f R (GFP) or/^-^? 
MI3'>/^lt^5>'7>f)t^>/^I (CFP) GFP 

10 (YFP) d^*$tl5. CFP (31) S]iIt^>H^ 

yfe>^^-t#^WiC^^i-S^U'<^'5 i F© N-*«IK:* YFP 

(32) £ c-**K:3il&-r*z:£fc«k?K fti^Ht-^itf 

T^ty^-^UT^U, FRET fc^A,, ?S£ 

ai^nscn^snf, fret ©Ht-/7^-fey^-tut 
iBR-fe# > y -fe>s?*— (6) fll, ftm^ 
v -fe >s>*— fcffi • femm^u-y (i) ^^fcjmst-fe 

jti>M7t>^t-^{ii'^iffl^D'-^ CD &m)z&7£4k 
20 l-^fefecoM^^^E^J (5) §ttS. Ji©«k5^1lt»«Efl:fi 
#1 (5) v>*rntf> — ^©SSfiffl (32) lcIi$tiT^D, Hi 

(8) (cH^'fti^^s fe(DT$>s„ mfcmizfe. mmi&te%tvx 

W\ K-Ras ^ N-Ras momM^mm (Resh, M. D. (1996) Cell. 
25 Signal., 8, 403-412.) «t JJ Si SB 2RI 09 * $ tlS o "5 fv , 
^tHf saiS-fe* > ?-fe>3>* — (6) & 3 
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tc^m (8) mm&itmm (5) sitiRtfttf^ 

iitjti>^yt>e?t-t{is-tii^n-^ (i) 

5 frttfcB:, /Mja#K^=f;W^#«IK:»bTtt, N-Ras <D C181S * 
N-Ras <D C181 ^H#-eNOS, ^ > H U 7ll:*f bT 
Tom2(h *^^^lc:^UT«, caveolin, 77hl:Sl/TS, 
Cbp Wm^ZtlZo 3 ^Oi®iI^^^t^'>V-Al 
5fei:CD^;V^^^^±©J^S-fe* > F * V -fe^S?* — (6) *>, 

(i) &mmfttem7<i<nz> ist*>i ? ^^t> 

S?^-«ffl . jg*«^n-^ (1) tt. (8) fcHJfefcS 

15 ^<Dt*JfiH-fe*> F^ y*fe>5?^— ttffl • Jt*^^ 

n — ^ (l) teno <Df£-&ffl (3K 32) s&s « n St # iB JS5 £ £ £ 
(A)o MM (8) *T?*K'fe#>K**'fe>3>*- 

(6) mStlSt, > I* *vfe>5?* 

ft (2) A^tlSiiU, »*#»4CTlH!*>F^!'t>^ 
20 t-^ffl-^ii^D-^ (1) ©StfrSaE^Rtet**- 

(81, 32) a*3E»LT FRET *£fif* (B)» 
C0±5jS:«ifcJ:D FRET j&t£fiU, lSt*>h^5/t> 

(6 ) <D ^m^^m^.ithvxmm'r^rcib\z\t.. mm 

«te*>l**vfe>5?*-lfttH • ^»^^n«-^ (1) fcfcttSJi 
25 ^5S)feti5ft5 = ^O^^fia (3K 32) tt, ISt 
*>H^y*fe>i ? ^— (6) **#TTtt, &#:#)t:igt*lfc&« 
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*:13>Y *vMl>V*~ (6) QWLmiZiLfcmm&R 

Jiag'&S&'K (2) ttma (3K 32) fc*. MttfcU >#-BB 
5 5U (4K 42). 09 ^- tf EAAAR (SB#I#-ff 1 ) D 3B 5 

&3PIIii:fta!-'\Uy^7> J t£ , J>;fr — (Merutka, G. , Shalongo, 

W. and Stellwagen, E. (1991) Biochemistry, 30, 4245- 

4248.) *^UTlHSl/TV>aitntf&5fi:Vi. 

£0D i 5 fcEUEfcU >*-SB^J (41. 42) IC^V^T, 
10 4>&< tfc-Ote, ^#<D e fc"5^#^^f ^^fC^^^fc (43) 

s?^-lftffl . £i«yn-^ (1) ftStt&K (8) fc:@£fcsn 
fclRlc, SIIt*>H^yt>^t- (6) ^^#TT-tt, — ^ 
CDSSfeffl (3K 32) j&tflmfcSfcttBJffi&fctK *fflJ®EI (8) 
15 > vfe>5?*- (6) #14Sft, IB«-fe*>F^ 

yfe>S?^-»»IS'&*tt (2) £fflR-fe;&>F.*y*fe>S?*- 
(6) ©*£-&:&s&C;fc:IRfc«* &#KJ£#£tebT — ^©SBfiH 

(3K 32) *«3e*T?**cfc5 \ZfZZ> a Z\<D£5\zm%rM<DtiFm 

*m-rm®.i3Li& j tiL (43) a* ««©/jn£v>:t5 y 

gi^^n-^ (i) \z&^t. mmoomm^Eitmm (5) 
ytm&m (32) co^tfe, ra^owia^u (44) 

vi-rnco^^H (si, 32) Ki»snTvsTt>j;Vi*t, m 
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M-fe*>H^y-fe>> ? ^~«itB • femmyu— 7 (i) &mmm 
(8) nfc^fc, if £ bv>&#E^£££fc#icki, 

MfH0!®#iai©i£ffc;fc:SB& (43) SW*r*U>*-iBM (42) 

5 $n^^cDBfiH (32) tzmi&'?z>z£tfm&v\,*o 

-tfcffi • 5g*JB :/n-:/ (1) tt, llt*>h*/yt>^t- 
(6) JliMir*> K ;* y -fe > Y -#SM£-«B 

& (2) tlSSt*> P;*yfe>$?^r — (6) O^^^iilD, 
10 N-£<ktf C-7N^©^-n^n©m^^fiffl (3K 32) let* FRET 

(6) &»ta-r«Jii^ir«i:a:*©T?*5. m^si 

15 g£flg«-fe;*7 > H ;* y ir>> ? ^— (6) £>S© ^^J6^*-T 

5? Y-^ffi • tli (1) tiSt*>H^yt>S?t 

20 - (6) $*#$t5^fettTS, £1* 75:^^^^^. S>n£o 

m - femm*7u-? (o ^^jnux, jm»-fe#> yt>s? 

•v — (6) £Jj§ft-fe;*J > h** y -fc^^-^ffl • !lil^n~^ 
25 (1) 1*5 6ft*. 21 © <£ 3 JJi® "fe 

F* y-fe>>>*- (6) fcjjBK-fe* > H * ^ -fe>5?ir-** 
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ttj • femm^u--? (i) zm&izu, fj&iisn 

^LT'J V- A®t£J£j££i*r, * <D U # V - A JR± fc mM± 
*>^»;t>^t-*tH'tiIi/n-^ (1) SJ^ftflsS^ 
*21ifcJ:t), fl§S-fc# > F* yfe>^ir- (6) £ /u 7/*ro 
5 T^ffi • 5£*T#3o 

ffi • J^SM^n — :7 (1) *»*a/u«383R^^--&fi*©:* 

i» tc^A-r z>jjm\z * o > mn^^> f* 

(6) ^Sg«ir^>F^^-fe>v ? ^-^fcH-^*Myn-^ 
10 (1) &5£#3-&3 c ££*T£3 0 figi^^ — £ LTte. 

^c§£?Li£, u>ift*;k'>!)AS, u#y — a** deae -x^x 

15 |&«-fe'*> H^>yt>^t-^ffl • SlM^n-^ (1). 

»Kiz:;&> F*vfe>5?*- (6) tffiMir* > F ;* v ±> i?* 
-«lffi •. JtMM^n-^ (1) #HJSl*3-C:ft#-C#S. 

20 (6) <D&m$>£zfimm&*rz> in vivom&vsmtifc&o 

Mm^u-y (i) ^fg^f-s^ u * ^ f zmmmzmx 

25 I&#jS7t«^(3D^^ll^©^M^?Ccfe^TJigK^^>F^y-fe 
>S>v-*feffi • j£*ffi:/n-:7 (1) # > * ±>i? 
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* - (6) &5fc#£it& Z h feT^^o £©£#, gfflfi&ftXfgm 
$nfcIIt*>F^yt>^t-tai • ti«yn-^ (1) 

\t, mm?i<D&m<Dm\zm%:{k-2ti, *r<Dm\z&\,*xm£.zn 

zmnt-ft > y •fe>> ? ^- (6) ^^ffl • -5 

5 

£ ©ffiM©f£93Tte. &±© £43 0 ©#®#}£K: £ 0 > mm 
•fe*>>F;*y-t:>v^--$iffi • ^*ffi^n-y (l) 

ffl#584t«i:ttJ:oT, ±ffl& lz& ^xmM±^J > H * y 
10 -fe>>^-;&ffi • ^»ffi^n-^ (1) il&Hir* > y -fe> 
5?^- (6) ^^#UTVi5h7>X^xr:y^^fchii^f 

7L\*. Proc. Natl. Acad. Sci. USA 77; 7380-7384, 1980) \Z 

\zmm&^mv!itsLE<Dik&wn&mAv. mm^ &xsm.m\z& 
^5iiit*>H^ y -t> $>*-©*& £«3jg*r* z t 

©JgtBteo v>T$ £ fct£b < Mm? 2>o i b•fe5^^ £©^ej3te 
£JI,T©MiCtS^$ tl5 *> ©TKift < , aiUBJfco V>X««* 

25 HiS^J 
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( 1 ) mm 

PIP 3 , L- a - 7 7 f y ;!/-D-iiiyo-r / y h - ;V-3, 4, 5- 

5 H'j>i (Dici6) mytrnmum o#> ^c^tu) ^&ia 

AA F-12 igifc> v-^mifiitf > A>£7y;$u 33£tfU^:7:£ 
^h75> (Lipof ectAMINE) 2000 7<7-f^/Q^ 

10 ^;v^ry n^s-r ~t?)vmmm&£z* pdgf-bb ->^t- 

ift GFP tfifcfc? u y 2 (*'J 7t;vn7!W, Anr;p 

Cy5 ^ ^ Si & 15* ^ IgG St-fcte, Jacson Immunoresearch Lab, 
15 Inc. d>>')]srt~7M, ^zxh^n-y) #>e>A^Lfco 

B0NIPY-k^5 H C5 $J:^yi/7xjVy> A te. Molecular 
Probes lire.- ly >W > A^iALfc. 

CFP 2Zf£^m-3L* F64L/S65T/Y66W/N146I/M153T/V163A/N212K, 
YFP3£2«Mte, S65G/V68L/Q69K/S72A/T203Y <hLfeo 

(2) ^ Hil 

mm.tti> \* *y±>W-&im • £ii7D-70 cDNA £ 

*g£g-r£^< , cfp, u >%—mm am Ln2) 

PHD, U>*-EM (Ln3) tJR^&^EW (MLS1) Sft5 YFP, 
25 U>;*7— S2#l (Lnl &&Z$ Ln2) PBD-R284C (PHD © 84 

#@© R C IZ^m-ZtLfCbV), U>#-SB#I (Ln3) Slit 
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5 YFP (&T YFP-Ln3), 33«fctfU >iJ~-Mm (Ln3) iRJISft 
SB^J (MLS2) Stt5 YFP <Dy?#*>b cDNA fcU tf2pl$& 
PCR \Z£ Q £j&Ufco 

pBLuescript SK (+) ^If:/ * n — - > nfeo ^n — 
5 ->^^^«, T^T^iSSi (B#, mjRfB) <Z)<b<D£, 

PCR y 5 V * > h te. ABI310 >?i^^^ y # • T±^-T If ~ 

10 lt^5# cDNA fc^ nf?L|g©f§gt^#^-, PCDNA3. 1 (+) 
(Invitrogen Co. , A»J7*^ = 7«, A-^XA'-h) © 
Hind III Xhol ^tefclf ^ n-->^$*ifco 



15 -^©f^^ 

m 1 fc^Sn^ ^ 5 fc, kh GRPl (261-382) ft*® PHD <D 
N-^SgjfcU >#-Lnl (BB^J#^2) I^LT^)tt7 >^7 <y >f 
(Aeauorea victoria) m%:<Dm&&yt? > r% y « (GFP) (Mx. 
«, Current Biology 6(2) ; 178-182, 1996) ©^S^>/^M 
20 TafeS, ->T>m^^>A°^K (CFP) Sfc, C-*«lcU> 
#-Ln2 (BB^J#^3) S^lTtfit3l5^>/^I (YFP) £ 

^•n^nat^^x^^ic^^L, ssk:, yfp <d c-^icj> 

#-Ln3 (BBM#-^4) S^UT N-Ras ( Choy, E. et al. 
(1999) Cell, 98, 68-80.) <D CAAX # y ^ X^Ef 1 - 7 
25 -fbSS^J MLS1 (BB^J#^-5) tHI^lT, J© K ii # > h* * y 
•fc>$?*-*feffi • JtfiMya-:/ (1) (KT, Fllip-pm ft 

18 



WO 2004/095024 



PCT/JP2004/003433 



:7 (1) Kl#V>T> PHD 075 / tS35!llf © (0 2 

a) CDfl&Kl, mM<Dj5m\z£. tK PHD © 284 #S©T;i/^^>B 
5 l^y^fOKUt^ PIP 3 t^^b^^i^fcbfc!)© 
(&T> Fllip-pmR284C (0 2 b), m^^E'fbia^J MLSl 

fc3fin£&V>%© (£*~F, Fllip-del (0 2 c K 

M&fcI2^J£ MLSl S MLS2 (IB?!I#-^6) {C^mUfcfc© (£* 
T. Fllip-em £-T £) (02 d) £f£iSUfc. 

10 

2 ] CHO-PDGFR ilffl J© ^ © HI « "fe # > F * -fc: > Y - 
^ffi-^»ffl^o-^ (CGY) 0IA 

^^-f --XAAX^-©IPm^BS (CHO) £ 10 K^>J&JlJfit 
» (FCS) £*£3fcb;fc: Ham © F-12 5 *C0 2 Tt 

15 ig*Ufc„ #5nfc CHO-PDGFR ffl IS £#9* JE«*mK:»tfb* 
Lipof ectAMINE2000 ttX 7f f ;ns?-ttl) lc «k t) 

37*C, 5 XCOjT-T 24 B#P^ Fllip-pnu Fl 1 ip-pmR284C, Fllip- 
deU :fe<ktf Fllip-em ^I^^^-S^n^nifif^Abfc. 

20 IIt^> y t>^t-tffi • ^ifc/B^n 

-^^^A^nfe CHO-PDGFR <D>( * — 
( 1 ) Fllip-pm 

fcjiiffj&atjfc-ejfiLSff^jsfci'fca, Hank o^mmrn 

^ftfflFXltt 1 2, 13) tSo'f , iilTT, • Wi 
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X • 7* S^n- h 135 m®Lm±.-V* MetaFluor = 

— ) CiO fH^^nfc^iSJ CCD fJ * 7 MicroMAX (n— /I— • U" 

5 

* — 480± 15 nm 43«k^ 535 ±12. 5 nii07^)I'^- 

-fy, -fit) tckOttffibfc. YFP -f ^-S?J4, V — tf 

-Mlifi LSM 510 (*— ;v • y T^f XSl) let D^fflStl 
10 fc. 

0 3fcl. CH0 *ffl JS Kl :fe tt * Fllip-pm ©©^^t^^^^Ufe 
(a$3i:tfc:Mii:7jl*]> b : tK¥7jI*])o cn «fc -?> Fllip-pm 
tt, itlT CH0-PDGFR l*tt©#Jt*teJ»ttfc-r* £ 

15 ( 2 ) Fl lip-em 

&teB4K:, CH0 JffllBlcfett* Fl lip-em ©««ai&»&^Ufl!: 
(attaGFP ia*M-<k9 Cy5£Sfefi, b : =f/W3?flc^-;& -T? 

B0DIPY-fe^5 P C5 "Clfe'fi* c : — # — *f 25 5 ^ 

l/7x;Vi?>At^fi, d : a ~ c © fi *a fc> 1* ) * 
20 MLS1 fc*5W3 181 # B ©5^*^ U nfeSS' 

MttfclBIJi&fcBB^J^UTJB^fc Fllip-em Tftt, m^teft^ 
T (ER) ^i^rf^^^^MffibTVifeo 

25 -:7*©JS^& (Fllip-pmSfciH CH0*BJ&fc43V**^jSPIP,*lD) 
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mmm^u—?*. mn^x > f * v •fe>> ? ^— PIP 3 <D&&& 

(ImM) >^x^^3>Sl:i?)lil^ f =l7 

|5l:, CHO JHJSfc&ttS Fllip-pm © FRET J6«F, irfS-t)^. 
5 25<C> 440±10 nm T © i& £ CFP (480±15 nm) ©fB#3ft«£ 
YFP (535±12. 5 nm) ©563iieaS«©Jt©ftl^«flS*^bfc. 
@5«kO, Fllip-pm © CFP/YFP ^g^it«> %J& PIP 3 Um 1) 

CFP e> YFP ^© FRET PIP 3 JfcM U XM^"? & 

10 cit^^^nfc. ufc^oT, Fiiip-pm &m^xMmm\z$>n 

-^©JS«rte (Fllip-pm CHO-PDGFR HUSK**** PDGF M 

15 St) 

± t>*£**ifc PIP,te*r*-* Fllip-pm © 

±*\ Fllip-pm jfiL/jN=Ka*it5iH^^^^ (PDGFR) 
felzmmiTZ CHO-PDGFR Sffi IS £ SI 2 1£ • JfiL /Jn U ft 3fe it 5S H 
20 ^ (PDGF) tt, J&*HS!fc:43W-S PDGFR © — *#ft:*#3iU, 

niCfcO PDGFR SStt-fc**, PDGFR K:#«E*r*^*©^D^> 
«*&U >»fcT*. PI3K Src *HHa 2 (SH2) H^-f >^r^ 

ttfc^tiS (Schlessinger, J. (2000) Ce/7, 103, 211-225. > - 
25 PDGF (50 ng/mL) *J*KKKl Fllip-pm t»«l/TV>6»*V» 
ifflBaicmjnUfc^©> CFP/YFP »*l6Jfc©«**fc*H6*J:tfH 
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7 \Z 7* V TC o 

aiO, PDGF (50 ng/mL) ©«infc«k?K CFP/YFP 

pi3K omBkmmmn-e&z. ^*jht>;> 100 nM 
5 ^m^xmrnm^mmmv. mm\z pdgf ^ ^ in l ^ ^ ^ > 

PDGF M m\Z 5 Fllip-pm© FRET J&&ifift±\Z.m&'? £ C £ 

*«ig$nfc m 6 b )» 

Finp-pm mnm\z& \,*T£.m&} \zm%. s tut 
pip 3 o i/^;v£^tBT#§£ <h^?s^^n.feo 

10 

(1) Fllip-pmR284C f£3t CHO-PDGFR IB J& tc £ It S PDGF jf« 
^JgM4^^I^5 fcn*©3ftfefcJ:?K PHD ** PIP3 fctt^U 
15 &V>£ 5 fcg58SS5SSn& Fllip-pmR284C © Jfc^tt in O V> 

PDGF (50 ng/mL) £> flit Fl 1 ip-pmR284C (H2b) 

misttnmizminvitmo* cfp/yfp mytitom&mK&ms a 

fcl 7F 0 o 

20 'ik%\3CWl (Yenkateswarlu. K. , Cunn-Moore, F. , Tavare, J. 
M. and Cullen, P. J. (1999) /. Cell ScL, 112, 1957- 
1965.) Kll2*3ft3J:3lC, Fl 1 ip-pmR284C PDGF JW*fc** 
ITMS^S&^ofc. £n<fclK Fllip-pm© FRET jS^te, 
PHD &m\Z&\,*X PIP3 ^^mbfc^l £ £#*B2nfc. 

25 (2) Fllip-del CHO-PDGFR «B IS £33 fr* PDGF 

S S Id, HgJ^tfEftlSB^I (MLS) #^*ITW5 Fllip-del (0 
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2d) $^IIl:iItfclHl:, PDGF"(50 ng/mL) £EsJnb 

tc^<d cfp/yfp mytitvmmmit&m 8b\z^vtz 0 

Fl lip-del «, PDGF MS 5 Jfc4£ & o fc. 

cnj:?), mls fliM-fe^>H^^'fe>> j ^-^m • itmm 



10 [HjgM6] »jt-fe*>H^yfe>s?^-*m • mmm?u 

-7<Dfo&m (Fllip-em mm CHO-PDGFR ttJfifcfctf-S PDGF ffl 

m 

% a\z. mmm 3 (2) k&^t, i^i^icMftibsnsiit 

*««B4n& Fllip-em AR, *T & =b 5 *Ifi # 33 «k 

tf, Hi 2 £ ^ m © id £ 0 , Fllip-em £ CHO-PDGFR 

mm\zmmvrco xtzmnm 5 iimu<D^m\z^ pdgf 

T?3W«L, CFP/YFP ffift!fc©«ll«fc&«!lJ£bfc. ^^£0 9 & 

0 1 0 IC^Lfco 

20 Fllip-em ©, CFP/YFP 5B ft It PDGF Mtt R: «k 0 itt^ fc ttXfls 
b&frofc (0 10 a) 0 — JBSURfcfctf* Fllip-pm ttB 

•feicj^^^^bfe (Hiob). ufrb, 100-150 

Fllip-em CD f*j Jg| fc 43 & CFP/YFP »^Jttt*5l>b. 500 8>&l*g 

25 PDGF ^JSfctCfc 0 . ilI©^l^P,f, P*3$UC35V> 

Tfc PIP 3 ^jfijof § C i*s^Stlfc. Sfc, PIP3 
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if* \z fz o Tc o 

5 jgnc&tf 3 pips (DMtutfMm'znz z. t^Mi/tv^. 
[nus^i 7 ] 

^ ;iT^ l^l^t§ftlT»OiI65J^: PIP 3 ©if iOT^SIil 

10 £ £ £ ^ ft b o 

ftiHC**** PIP, itJilKDa^fcfll&W^SfctfK U5?>44 
#t7^->-eg$l£*ifc dynamin ©F^^Vh^tf-r^^te^ 
S# (DynK44A) (Vieria, A. V., Lamaze, C. and Schmid, S. 
L. (1996) Science, 274, 2086-2089.) ©> PIP 3 *i in # *f £ 

15 mm^^mvr^o 

Dynamin »^7/^>bU*^7r3'-'K (GTPase) 
PDGFR £^tT^^#:^n>'>3f — if © U >tf**£ttx> K 
it'f h-V7Siit5 (Qualmann, B, . Kessels, M. M. and 
Kelly, R. B. (2000) /. Cell Biol. , 150, F111-F116. ) & . 
20 DynK44A « GTPase Sjtt£*V>T33 O * PDGFR ®^7XU>^« 

T - y jVX&^filAcSef^Aia 0 , CH0-PDGFR MBS 
fc^T DynK44A PDGF (50 ng/mL) t£ <£ <3 PJgfc 

ufe^, ftttjcssw-s cfp/yfp (omm&fc&mfev, 01 it: 

25 ^Ufeo ftJRKl^-^T^jg-rs FRET fit, ^l:^fcnT^fc. 

^gitS, DynK44A ©mt'b, DynK44A ©#$ST 
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tmmz pdgf mmz&y Finp-pm o fret m&&w.%fcmmts 
ntz. m i 2 ) 0 

Sk±£K>, DynK44A <DMMmm\zJ:V) , PDFG M& 

m©^^^ H U ^f>^'J>> &<fc tf-b&^ilfiH : ^ 1 te: 

«fc£I*lill*IcD PIP 3 <DmiM%%.*i. DynK44A © i& 3HJ 3g SI K: £ X> <D 

h-^*^, ^M^^tt^iiMtto pip 3 Jijnsr5i#®-"r 

10 Z £#9! 5 &\Z?3l<o fc. 

PIP3 it SO £ 31 # U Z i" © \z ~D T&mf U . 

15 rtm^^^^> pip 3 mufc^t-f^stfi^K T^y^-r;v^ 

—if - 1 b (ptpib) & cho-pdgfr mh&\z& ^xmmm^^^r^o 
ptpib ^ic er <Dnmnw<D%iW±i<zmtEifzn2> z t*« 

^JStlTVi^ (Frangioni, J. V., Beaham, P. H. , Shifrin, 
20 V., lost, C. A. and Neel, B. G. (1992) Cell, 68, 545- 
560.)„ *&, S3£Ki&oT, PDGFR £^ty^#^ n */ 

i&ffij&Sf Mcd^MKi&^T PTPIB tc£ OfSU >mfc£n, 
25 fcSn*. £ t^t^StlTViS (Haj, F. G. , Verveer, P. J., 
Sauire, A., Neel, B. G. and Bastiaens, P. I. H. (2002) 
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Science, 295, 1708-1711. )o 

mm*>t&* Mm\^m^ntc ptpib x>h*u--r h-->*2 

tlft PDGFR tlJRttKB^tftl"*^^, *£tf*KKK* 
PDGFR lCttM*;ft£fE£fc<* ER ©MISKM©^®^ 
5 © PDGFR lc£3 PI3K <Dffi%& J:tfSttflS*a#-r £ d fc 

PTPIB £ CHO-PDGFR SBIJB id 51 33156 IB $ * * Fllip-em Srffi^T 
PDGF nWL&Vft&te&V* CYP/YFP 5S^3imJ£<Z>^Bt^fc 
ftb,' 0 13 iC^bfco PDGF M$tK<fcS PIP 3 
10 ^t)tlT^fc, 

— illfa, Fllip-pm £/BV>T^ffi£ tilt PDGF ffl«Kl 

<k& pip 3 ©iijn«, ptpib ©i&f!)5B§ifc: «fc v&w&ntefr-o It 
(Hi 4). cnia, ^«ugtc« ptpib a*#£Ebfcv>fc8e>£#*. 

15 s*±£ 0 , PIP3 soitante, f^x'j >tsx> H*^f ^ _ 
stwfcsnfc. Lfc^ot, #*gifc*5v>T*£3nfc pip 3 

20" sggtfe!), tfb3, rtRKi^^T«*^na PIP, ttftlltlc 
cfelAT in situ T?fc£3ftTV*« ZLfcitfwStlfc. 

PKC EiJ3fe<Z) C1B F*-f >tt DAG igftWKlJS'&'r* £ & 
25 nxv^s, ^Ct, LBD tbT:0FM>MU iig«-fe^> 
F^y-fe^S^-fcffi- ^«ffi^n-y (£AT DAG-Fllip it 
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DGA-fllip \zm&°? %> ^ £\z£Q . DAG-fllip-pm 43 £ XS DAG- 
fllip-em If^Ilfc. DAG-fllip-pm £: DAG-fl lip-em tf* 

DAG KUS^f 5 £ £ C1B F 

5 >i»a»C«^t *J^-JHXrJl' (PMA) * 

MV*T, DAG-f 11 ip-pm <h DAG-fl lip-em ^ffF-liBUfco 

#$£4>Ufco (015) 

Z\V>m$k& 0 , DAG-fllip-pm & «fc XS DAG-fllip-em ifi&*MM 

io m&&x£Mmnmo mg z^Mit^z 7 n — ?*! is x ft m~rz 
zl izAmm-ztifto 

^»^?S^li«$n§o £<D3§91©J8§«i2;fc>F*y-fe>> ? ^ 
20 & £ £ J©H"fe:*J > F* yir>^^-^^UT5iJiS 

5t iffl :/ a - :/ £ /B V> £ £ £ *c £ 0 , B§ St -fe # > F * y -fe > 

25 mvftfftM&te &%mn-te*i > f* v t>z? v — <DMtia&. m 

fa m <D T ti \z 43 v> T % v> © , JigM-fe^>F^^ 
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-fe > V * — <D m iD ffi E & 5temmte£r> ikVZ>$><D?3i<Dfr\Z 

5 #^.&tiTtfc (Vieria, A. V., Lamaze, C. and Schmid, S. 
L. (1996) Science, 274, 2086-2089. ; Ceresa, B. C. and 
Schmid, S. L. (2000) Curr. Opin. Cell Biol., 12, 204- 
210. ; Lavoie, C. et al. (2002) /. Biol. Chem. , 111, 
35402-35410.) ifi , £.Mm<D £ (Dffi&\z&\,*T . 

10 KfrlzVT. g^#X> KiJ-< h — £ o , 

15 tt^ilVitV^^, 

5£MJB ^n-^^rffi V>£ 21 t. \z <fc V) , ^^£££1, WAS, IB 

pip 3 ) a*. ^(M&ia? >/M7n<Dmm\zfec 
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3. mm±% > vfe>s>* — >/^^Rra, grpi © 

yt? <h> c-*«iK:atts nfcstfim^^ 

5. u>*— sB^dtt, &m&^ i <Dmm<DmyM.vft *>f3L%> 

6. ^&<ifeloO'J>A- SB #1 fc* , v 5 ^'J>'> ; e?-7 

25 7. mR&itmmte* mmtmrnx^m-mmmm-v^^m^. 
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10. if^^l^Vib7©^Tn^oi©M'fe^>H^y-fe>v ? 
T -. £ CD«j^*fe«^©^^i(l^©^MJSafc^ v> T si -fe # > 

12. m&mi fc^v 7 <D^irnfrcomm-te% > f * 
25 i3. m$tm i 2 o^t M&^*fe«-e©^? mmm\z^^un 
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IB ¥\ & 
Sequence Listing 

<110> Japan Science and Technology Corporation 

<120> Probes for Detection and Quantification of Lipid Second Messengers and 

Method for Detecting and Quantifying Lipid Second Messengers Using the Same 

<130> 03-F-088PCT 

<160> 6 

<210> 1 

<211>5 

<212> DNA 

<213> Artificial Sequence 

<223> Synthesized Oligonucleotide 

<400> 1 

eaaar 5 
<210> 2 
<211>30 
<212> DNA 

<213> Artificial Sequence 

<223> Synthesized Oligonucleotide 

<400> 2 

eaaar eaaar eaaar eaaar eaaar eaaar 30 
<210> 3 
<211> 32 
<212> DNA 

<213> Artificial Sequence 

<223> Synthesized Oligonucleotide 

<400> 3 

eaaar eaaar eaaar ggeaa areaa areaa ar 32 
<210> 4 
<211> 35 
<212> DNA 

<213> Artificial Sequence 

<223> Synthesized Oligonucleotide 

<400> 4 
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eaaar eaaar eaaar eaaar eaaar eaaar eaaar 35 
<210> 5 
<211> 11 
<212> DNA 

<213> Artificial Sequence 

<223> Synthesized Oligonucleotide 

<400>5 

qgcmg lpcw m 11 
<210> 6 
<211> 11 
<212> DNA 

<213> Artificial Sequence 

<223> Synthesized Oligonucleotide 

<400> 6 

qgsmglpcwm 11 
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